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® Aqueous adhestves. 



A sheet material, generally a wallcovering, is adhered to 
a substrate, generally a wall or celling, tjy an adhesive which 
is formed t>y contacting with water a compo^on that is free 
of liquid and comprises substantially dry, unswollen polymer 
particles comprising water-solut>te and/or .water-swellable 
polymer particles having particle sizes greater than 20 
microns. The polymer may be wholly synthetic or may be a 
homogeneous blend with a natural polymer. The particles 
have a surface coating which promotes the dispersibility of 
the particles In water. The adhesive may be a brush-on 
adhe^ve or may be coated on to the sheet material as a pre- 
paste. PrepastBS of synthetic polymer particles without the 
surface coating are also described. 
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AQUEOUS ADHESIVES 



Aqueous adhesh/es are used for bonding waircovenngs 
and can be used also for laminating sheets of cetlufostc 
materiaf, for instance to make card mats. There arer broad- 
ly, three types of commercial aqueous adhesives for such 
purposes. 5 

One commercfaf type consists of a powder that is 
mixed with water to make a brushable composition. Powder 
compositions that are commera'alty availabte for this pur* 
poses are based pn'manly on starch and/or ceHulose deriva- 
tives. Although these materials can give satisfactory adhe- ro 
sion they suffer firom a number of disadvantages, including 
the difficulty of achieving uniform distn*bution of the powder 
in water. In particular it is difficult satisfactorily to mbc 
powdered adhesive into an aqueous adhesive compo^'on 
that is too dilute. Also the rheology and brushabiTity of the 75 
compositions, especialV on prolonged standing, is some- 
times unsatisfetctory. The wet adhesion on some substrates 
is sometimes inadequate. 

A second type of composition consists of a dispersion 
in oil of adhesive par6cles formed of a synthetic polymeric 20 
material and suitable compositions are descn'bed in Eu- 
ropean Patent Specification No. 8213. Although the mixing 
and use properties of the compositions can be satisfactory it 
can be inconvenient for the retailer and customer to store a 
liquid composition as opposed to a dry powder. ' 25 

The third ntain type of composition is a prepasfied 
adhesive, that is to say a substrate carry&ig a dry coating 
that, upon contact with water, becomes adhesive. One 
widely used method of making prepastes is described in 
British Patent Specrfication T,207,387, and comprises ap- 30 
plymg a solution of a high molecular weight synthetic poly- 
mer to the wallcovering and then dusting a starch derivatfve 
onto the solutioru The starch derivative is, in practice, 
available only as a blend of a wide range of particle sizes 
Uiduding a targe amount of very small size particles and the 35 
step of dustmg this powder onto the wet sulistrate does, 
unfortunately, create a dust hazard. In European Patent 
Specification 77618 wre descn*be how prepaste coatings can 
be formed of a blend of anionic pofymer particles and 
cab'onic polymer particles, for instance by applying such 40 
particles onto the substrate from a disperskm in oil 

The polymer partfdes in the poiymer-tn-oil disperaons 
of EP 8213 and 77618 are ahrays very small, typically 
below 2 microns. This is necessary in order to ^litate the 
production of a stable dispersion and the rapid dissolution of 4S 
the particles into water. Such small particfes woukl. if sepa- 
rated dry from the oil, cause a dust problem. Their applica- 
ton from an oil dispersion can reduce their adhesion, espe* 
cially wet adhesion, properties. 

It would be desirable to provide a powdered, water 50 
soluble adhesive that is non dusting and has good adhe- 
sion, bmshing. mbdng and rheology characteristicsL 

In one aspect of the invention tiiere is provided a 
method of bonding a sheet material to a substrate u^ng an 
aqueous adhesive formed by contacting with water a com- 55 
position tiiat is free of liquid and that comprises substantialfy 
dry, unswollen polymer particles comprising synthetic poly- 
mer and the metiiod is characterised in that the particles 
consist of water-soluble and^or water-swellable pofymer. 
substantially all have particle sizes greater than 20 um and so 
have a. surface coating ttiat promotes the dtspersibilrty of the 
particles in water. 

Two types of liquid-free compositions may be used for 
forming th aqueous adhesive. 



The preferred composition comprises a fiowable dry 
composition of particles. The aqueous composition can be 
made from this dry composition merely by adding the par- 
tides to water and, if necessary, stirring. The particles are 
preferably substantially spherical to prevent dust formed by 
attrition E)etween particles and to improve the flow properties 
of the dry product 

The other type of composition is a prepasted sut)strate 
having a discontinuous coating of the particles bonded to it 
Upon wetting this coating the particles swell and/or dissolve 
and the coating becomes adhesive. The prepaste may be 
made by dusting tiie dry particles on to a waUcovering or 
other substrate that has been wetted tjy water or, prefer- 
ably, an aqueous adhesive, and then drying the coating. 

The particles must be substantialiy unswollen in order 
tfiat ttiey do not stick to one another or, in the case of a 
prepasted substrate, to the oppo^ face of the substrate 
when it is wound up. Generally ttte water content of the 
partides will be not more than the equilibrium water content 
of the partides exposed to the atmosphere, generalty t3elow 
25%, and usually below 15%, of the dry weight of tiie 
pofymer in tiie partides. 

Surface coatings tftat promote dispersabifity of the par- 
tides may ihdude coating mth surfactant, such as a non- 
ionic surfactant such as a polyethylene oxide compound or 
a sulphosucdnate, or coating witii a low mdecdar weight 
water soluble polymer, for instance sodium polyacrylate 
preferably having a molecular weight below 5000 or poly - 
(diallyl cfimethyf ammonium chloride). Prefisrably however 
the surtece coating reduces the water swenadRty of the 
surface of the parttoles compared to the swellabirity of the 
centres of the particles. 

The prefennsd surface coating is a layer of reduced 
permeability- Preferably ttie coating is of polymer that is 
more cross-linked, and therefore less swellable, than the 
remainder of tiie particles^ This cross-linked surface layer 
may be formed by applying cross-nnked polymer on to 
preformed partides but preferably it is formed by cross- 
linking tiie surface of ttie partides, for instance by contart- 
rng tiie surface of the pofymer partides wfth a cross-linking 
agent for example, a covalent cross-finking agent such as 
an epoxide or epichlorfiydrin or an kinic cross Unking agent 
such as a compound of a polyvalent metal, for instance a 
sulphate, chloride or nitrate of iron, zinc, barium, zirconium, 
or preferably, cafdum or aluminiurm 

Thus the particles are formed to have the desired 
water sofubinty or water swellabiGty and are ttien given a 
surface treatment to give the desired surface cross-linking, 
for instance by stirring the particles with a solution of 
aluminium or caldum sulphate or otiier appropriate polyva- 
lent metal compound in aqueous metiianol or other suitable 
solvent, and ttie solvent is tiien evaporated. 

A surfiace coating of metal ions, espedally calcium 
ions, may have the effect of redudng the ion sensitivity of 
tfie polymer tiius improving its dispersibility in water having 
a relatively high electrofyte concentration and improving tiie 
adhesive properties on plaster. 

Another suitable surface treatment is application of a 
coating of a low molecular weight water soluble counterionic 
polymer, e.g-, poly (diallyt dim ttiyl ammonium chloride) or 
otiier low molecular weight cationic water soluble pofymer 
when the particles are anionic, or anionic polymer such as 
sodium polyacryfate when the partides are cationia 
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The dry particle size of the particles will generally 
always be below 2 mm maximum and preferably most or all 
of the partides are below l mm. For best results at least 
90%, and preferably substantially 100%, by weight of the 
particles are below 700 um, preferably- below 400 um. The 
particle size can be as tow as, for instance, 50 or even 30 
um but since the smaller particles may give dusting prob- 
lems the minimum particle size is preferably above this, 
typically above 150 um. 

In order to promote flowabillty of the particles it is often 
preferred that they should be substantially spherical and 
they must not contain a significant proportion of fine dust 
i.e., particles below 20 um. The amount below 20 um is 
generally 0 to 10%, preferably 0 to 6% by weight, most 
preferably 0%. 

The particles can be made by comminuting polymer 
gel, for Instance by comminuting and drying the product of 
gel polymerisation in conventional manner, but preferably 
any such comminution is conducted under conditions such 
that the particles have a substantially regular shape and 
size and preferably this is achieved tjy comminuting while in 
a liquid medium. In particular the comminution is preferably 
conducted as described in EP-A-01 69674, the gel being 
milled whilst in an aqueous medium containing an equilibrat- 
ing agent tiiat substantially prevents dissolution of the poly- 
mer and aggregation of particles of tiie gel during the 
milling, followed by separation of the milled particles from 
tiie aqueous medium and drying tiie particles. This process 
may provide a surface coating on tiie milled particles of the 
equilibrating agent Preferably therefore tiie equilibrating 
agent is a material that will also promote dispersability of 
the resultant particles in water, and in particular it is pre- 
ferred tiiat the equilibrating agent is a low molecular weight 
water soluble polymer, that may. be colonic or counterionia 
Alternatively a gel polymer product be chopped in 
a water-immfsdble solvent in which it is not soluble, sepa- 
rated from the solvent and dried. Preferably the dispersion 
of gel particles in solvent is azeotroped to remove water 
and tiie particles are ttien separated from the solvent It is 
possible to apply the surface coating from the non-aqueous 
solvent for example by adding an appropriate coating com- 
position to the solvent before azeotroping. The surface 
coating may be applied after tiie particles have been sepa- 
rated from tiie solvent by known techniques. 

When tiie particles consist of synthetic polymer they 
are preferably made by reverse phase polymerisation. Thus 
a solution of appropriate water soluble polymerisable mon- 
omer or monomers may be dispersed in a non-aqueous 
liquid in tiie presence of a suitable polymerisation stabiliser - 
(for instance as described in EP 0126528) and optionally a 
water-in-oil emulsifier and tiien subjected to polymerisation, 
usually in tiie presence of a water soluble initiator. Unswol- 
len particles can be separated from tiie resultant dispersion 
of aqueous pplymer particles in non-aqueous liquid, for 
instance by azeotroping to remove the water and tiien by 
filtration. Generally this reverse phase polymerisation is con- 
ducted as a bead polymerisation in tiie presence of a bead 
polymerisation stabiliser and in the absence of a water-in-oil 
emulsitier, to give a particle size of, generally, 150 microns 
or more. However the process can be conducted so as to 
give a much smaller particle size, for instance as low as 50 
microns, in which event a small amount of a water-in-oil 
emulsifier may be desirable so as to facilitate tiie attainment 
of the desired particle size. 



The reverse phase polymerisation may be conducted 
under conditions such that the r sultant particl s have a 
cross-linked surface coating, or th surface coating can be 
applied after the particles hav been separated from the 
5 non-aqueous liquid. 

Altiiough it is sometimes satisfactory to use syntiietic 
polymer that is soluble, especially in prepasted composi- 
tions, it is generally preferred that at least 50%, usually at 
least 80% and preferably all tiie syntiietic polymer is a 

10 water swellable water insoluble polymer. Sometimes, for 
example, for brush-on adhesives it is found to be advanta- 
geous to include a minor amount, e.g^ up to 20% by 
weight of particles of water-soluble polymer having the 
same charge as tiie water-insoluble polymer fomiing tiie 

75 major amount of particles present 

The synthetic polymer is generally formed by poly- 
merisation of one or more water soluble mono-unsaturated 
monomers togetiier with a cross-linking agent The un- 
saturation is usually mono ethylenic. The degree of cross- 
so linking may be such ttiat tiie particles clearly remain as 
discrete particles even in tiie aqueous compositions (this 
being preferred when tiie aqueous composition is to be 
brushed on) or the particles may have ttie ability to tend to 
merge into one anottier. 

25 The ettiylenically unsaturated monomers may be noa- 

ionic, anionic or cationic but preferably are a blend of 1 0 
90%. preferably 40 to 85%, by weight non-ionic polymers, 
with tile balance being ionia The preferred non-ionic poly- 
mer is acrylamide. The ionic polymers can be cationic or 

30 anionic, for instance as discussed in European Patent 
Specification 8213, but best results are generally obtained 
with anionic comonomers. The anionic monomers may be 
cariMxylic monomers, preferably acrylic add, or sulphonic 
monomers, preferably allyt sulphonic acid or 2-acrytamide- 

35 2-metiiyi propane sulphonic acid. Blends of carboxylic and 
sulphonic monomers are particularty prefen-ed, e.g., in 
weight ratios 1:4 to 4:1. Anionic monomers are generally 
present as tiie sodium or otiier alkali metal or water soluble 
salt The inclusion of sulphonate monomer gives improved 

40 wet adhesion on plaster. 

The optimum degree of cross-linking will depend upon 
tiie content of \onlc groups and upon tiie degree of swel- 
labilrty that is desired. Witii prefenred compositions, for 
instance tiiose containir^ 40 to 85% acrylamide wttii tiie 

45 balance acrylic acid salt or other suitable acid salt the 
amount of cross-linking agent is generally at least 10 ppm 
but usually not more than 200 ppm or. at the most 300 
ppm. Amounts of 15 to 100 ppm are preferred. These 
amounts are expressed as amounts of methylene-bis-ac- 

50 rylamide as this is the prefenred cross-linking agent but 
equivalent amounts of other cross-linking agents can be 
used. The cross-linking agents are generally covalent cross- 
linking agents, preferably copotymerisable poly-etiiylenically 
unsaturated monomers, generally di-ethytenically unsaturat- 

S5 ed. Cross-linking may alternatively or additionally be by 
ionic cross-linking agents, usually by multivalent metal ions 
such as aluminium, zirconium or titanium included in tiie 
polymerisation mixture. 

The polymer particles may consist substantially only of 

60 polymerised monomers or may comprise synthetic polymer 
and natural polymer or a derivative. Thus some or alt of tiie 
particles may each comprise a homogeneous blend of syn- 
thetic polymer with a natural polymer or a derivative of a 
natural polymer or may compris a graft copolymer of 

65 synthetic polymer on water-swellable or water-soluble natu- 
ral polymer or a derivative thereof. For example the par- 
ticles may be formed l>y polymerising, water-soluble mon- 
omer in the presence of gelatinised starch (or starch etiier 
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or acetate). This may be conducted as an exothermic Inilk 
polymerisation using ungeiatinised starch which is gelatinis- 
ed during the polymerisation by the exothemn. The product 
of this process may then be comminuted and dried. Each of 
the particfes is a soluble or swellabfe homogeneous blend of 
gelatinised starch, synthetic homopotymer and graft 
copolymer of synthetic polymer on gelatinised starch. In 
general the particfes of syntiietic^natural potymer blends 
may be made as described in WO 86/00315. 

The polymer product formed by pofymeristng mon- 
omers in the presence of naturaf polymer may often have 
the desired degree of cross-finkhig without the specific 
addrb'on of cross-linking agent If it is inadequateV cross 
linked then rt Is preferred fo add tonic or covatent cross- 
linking agent to the reaction mccturs, or to add an initiator 
for grafting. 

The amount of synthetic polymer in the blend is gen- 
erally 80% to 40%, prsferabfy 60% to 40% and is prefer- 
ably farmed from a blend of acrytamide and anionic mon- 
omer, as discussed above. The indusion of sulphonic mon- 
omer, generally in a ratio of sulphonic3cryIic aa'd of 4:1 to 
l:t, is particularfy prefenred as tiie adhesfon properties are, 
superior to for instance methyl cellulose. The particle size is 
preferably befow 400. preferably below 300, unrL Usually 
the amount below 50 urn is sutjstantiafly zero but amounts 
of 2 to 10% can be advantageous, especialfy when the 
monomers include a sulphonate monomer. 

The particles may comprise a mixture of particles of 
the natural/isynthetic polymer blend and, ag., up to 20% or 
30% of other particles. These may consist of synthetic 
potymer, which may be solubfe or unsofuble. Desirable re- 
sults are obtained if particles of a soluble polymer are 
vicluded. 

In products comprising synthetic and natural polymer or 
derivatives, 'the relative amounts of synthetic to natural 
potymer is suitably in the range 10:1 to 1:lOr preferably in 
the range 4n to 1:2. 

When the aqueous composition is to be made by 
stirring the particles wftii water it is generally prefenred tfiat 
the composition does not include any counterionic polymerk^ 
materiar as counterionic polymeric types may interreact in 
the aqueous compo^tion. However in prspasted composf- 
ti'ons it is often prefenred for the prepaste to be formed of a 
blend of anionic particles witii cationic particles, as de- 
scribed in European Pa^vx Specification 77618. It may also 
be desirable to blend the described polymer particles,* eitiier 
for brush on compositions or for prepaste compositions, with 
nori-ionic polymer, often a non-ionic natural polymer. 

Atttiough the provision of a surface coating that pro- 
motes dtspersability in water Is essential for the advantages 
of the invention when the parti'des are to be added to water 
and desirable in a prepaste^ as it tends to promote tiie 
■uptake of water by the particles, in pnepasted compositions 
when the particles consist of synttietic potymer the provision 
of the surges coating may not be essenti'al. 

Accordingly a second aspect the invention indudes 
prepasted sut)strates having a coating on one sur^ce 
formed of sul>stantialty dry, unswollen polymer partides 
characterised in that the partides consist of water-soluble 
and/br water-swellable synthetic polymer and substantially 
all have a particle size greater than 20 um. Preferably tiie 
syntiietfc polymer particles are tii only particles in tiie 
coating, tin's polymer preferably, but not essentially, having 
a surface coating tfiat promotes dispersabiTrty of the par- 
ticles in water. 



Prepastes according to ttie invention may be made by 
wetting one surface of a wallcovering or ottier suitable 
substrate wttii water or, preferably, aqeuous adhesve ma- 
terial, for instance as described in British Patent Specrfica- 

5 ti'on 1,207,387, and then dusting onto the wet sutsstrate tfie 
described partides of synthetic polymer, and drying ttie 
coating. Since tiie partides of synthetic potymer have been 
made to a regular particle size of greater than at least 20 
um, tiiereby avokSng the dust hai^ards associated with 

70 traditional starch dusting mettiods. 

The following examples fflustrate tiie invention: 

Example i 

IS A blend of 85 parts by weight acrylamide. 15 parts by 

weight sodium acrylats and 60 ppm metfiylene bis ac- 
rylamide is provided as a 50% solution in water, 130 
grammes of this sdution are dispersed into 265 grammes 
Solvent 41 in the presence of 0.2% of a polymeric am- 

20 phipathic stabiliser as descn*bed in QB 1482515 and poly- 
merisation is initiated in conventional manner and using 
ATPPM tertiary butyl hydroperojode and 160 ppm sodium 
' sulphita When the polymerisation is complete the resultant 
dispersion is subjected to azeotroping and the partides are 

25 then separated by centrifuging and are dried. They have 
sizes mainly In tire range 200 to 600 microns. 

The partides are ttien coated witfi aluminium sulphate 
solution and are then dried. The resultant partides consist 
of 95% by weight polymer and 4% by weight of ti)e 

30 aluminhim sulphate coating. 

The particles are free flowmg and upon addition to 
water ti^ dissolve substantially immedtatefy to provide an 
aqueous adhe^ve having suitable rheology characteristics 
for use as an aqueous wallpaper adhesive. Tliis aqueous 

35 solution may be brushed on to wallpaper and the paper 
hung in conventional manner. 

Attemativeiy the particles nnay be scattered whil dry 
on to the back of wallpaper canying a water sdubfe adhe- 
sive layer which is than 6neci, to form a prepasted covering. 

40 

Example 2 

An aqueous monomer mbcture pH 7 was prepared by 
suspending ungelatincsed starch acetate granules (2.50 

45 parts:KollotBx 750, Tunnel AVEBE Starches I-td.) in a solu- 
tion of acrylamide (1.62 parts) and sodium acrylate (1,00 
parts) in water (6.28 parts). TTiennal initiator 2,2-azobis-(2- 
aminopropane) hydrochloride (0.0034 parts) was dissolved 
in the non-viscous suspension, which was de-oxygenated 

so by passage of Ni for 15 minutes. 

Polymerisation was initialed by addition of ammonium 
persulphate (0.001 1 parts) and ferrous ammonium sulphate 
(0.00008 parts) After 60 minutes the gel had reached a 
temperature of 87'C- After a further 2 hr. at this tempera- 

55 ture, the resulting firm, rubbery gel, was cut into strips, 
minced and dried at 80 'C. The dried granules thus ob- 
tained were ground and sieved through a 150 micron mesh 
to give Product 1. Its polymer content was 50% starch, 
30% acrytamide, 20% sodium acrytate. 

60 For Products 2-9, tiie powdered Product 1 was sieved 

to give the appropriate fraction, coated witti eitiier alumin- 
ium sulphate or poly-(diaIlyldtmetttyl ammonium chloride) or 
tiie cationic potymer plus salt (4% NaCI) and aqueous 
dispersions at 3% concentration. 

65 
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Product 10, 11 and 12 were made by the same 
technique as Product l except that the 20% sodium ac- 
rylate was replaced by 10% sodium aerylate and 10% 2- 
3crylamido-2-methyl propane sulphonic acid sodium salt tn 
Product 10 and by 5% sodium aerylate and 15% of the 5 
sulphonate in Products 11 and 12. 

Two commercially available wallpaper adhesives were 
P and PP tested for comparison. The adhesion characteris- 
tics were determined using a heavy weight paper 
(anaglypta) on a black rrtatt alkyd surface as follows. io 

Pieces of anaglypta wallpaper were cut to 25 x 50 cm, 
pasted and booked for 10 mrn before testing. The pieces of 
pasted paper were applied to the wall using a laying on 
brush. The sample was left for 30 sec before peeling from 
the top down to half way (top edge level with bottom edge) is 
and the time taken for complete removal measured. The 
paper was applied to the surface three times in succession, 
up to a maximum of 240 sec each time. The score repre- 
sents the combined times that the paper remained attached 
to the substrate (each unit ^ 80 sec). 20 



The particle siz distribution of the powder and the 
presence of a coating which may be applied to minimise 
lumping on dispersion in water can effect the wet adhesion 
characteristics. Some of these venations can be seen in 
Table 1. For example it can be seen that products 3 and 7 
have superior adhesion characteristics on all surfaces ex- 
cept for plaster. Product 11 has excellent rheology artd 
adhesion properties, especially on plaster. For products 
containing sulphonate monomer the inclusion of a very 
small (e.g., below 5 or 10%) by weight particles below 50 
um appears desirable, but for the other polymers it is best 
to omit this. 

The properties of the polymers containing the sul- 
phonate monomer varied according to polymerisation con- 
ditions, especially concentration. This may be due to vari- 
ations in the amount of cross linking or grafting that oc-* 
curred. 



Table 1 



Particles 



Vfet Adhesion 



Alkyd 

PrcxJuct Particle size Coating Bnulsion Plaster 

Distribution (pa) Gloss Matt 
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0-150 


None 
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3 


53-150 
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4 


9 


9 
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0-150 


B 


3 


0 


6 


9 


5 - 


0-250 


B 


2 


0 


9 


7 


6 


53-150 
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3 


3 


4 


5 


7 


53-250 


B 


.8 


1 


9 


9 


8 


0-250 


C 


2 


2 


8 


6 


9 


53-250 


C 


6 


3 


7 


9 


10 


O-250 


A 




4 






11 


O-250 


A 


1 


9 


3 


5 


12 


53-250 


A 




3 






P 






2 


7 


3 


5 


PP 






7 


4 


5 


5 



Notes: 



1 . Coating A o 4% aluminium sulphate 



Coating B « 8% poly-(diallytdimethyl ammonium chloride) 

Coating C as for (B) but with additional 4% NaCI 

2. P = Commercially available wallpaper adhesive based 
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on methyf cellulose (Perfax Methyl Special. SA Henkel) 

PP » Commerctalf/ availabt wallpaper adhesive (Potycell 
Plus, Polycell Ltd., UK) 



Instead of copolymerising with sodium acrylate, a 
cationic comonomer such as methyl chlonde quatemised 
dimethylaminoethyt acrylate can be used. 

Claims 



1. A method of txsnding a sheet material to a substrate 
using an aqueous adhesive fdmned by contacting with water 
a composition that is free of liquid and that comprises 
substantially dry, unswollen polymer particles comprising 
synthetic polymer, characterised in that the particles consist 
of water-soluble and/br water-swellable polymer, substan- 
t'alty all have a particle ^ze greater than 20 um and have a 
surface coating that promotes the dispersibilrty of the par- 
licTesfn vrater. 

2. A method according to claim 1 in which the sf^et 
material comprises paper or fabric and the substrate is a 
wa0. ceiling or a further layer of sheet material 

3. A method according to claim t or claim 2 in which A 
least 95% by weight of the particles have a sxze of less 
than 2 mm and above 20 um, prefisrably 90% by weight of 
the particles have a part'de size of less than 700 microns, 
preferably below 400 um* 

4. A method according to any preceding claim in which a 
flowable dry composrtidn of the polymer particles is dis- 
persed mto water^ the resultant aqueous composition con* 
tainJng swollen and/br dissolved polymer is applied to the 
sheet material and the material is applied to the substrate. 

5. A method according to any one of claims 1 to 3 in which 
the sheet material comprises a discontinuous coating of the 
particles, water is applied to the coating to swell and/or 
dissolve the polymer and the sheet material is appUed to the 
substrate. 



6. A method according to any preceding claim in which the 
polymer particles consist of synthetic polymer. 

7. A method according to any one of claims 1 to 5 in which 
5 some or all of the po^er particles comprise a homo- 
geneous blend of natural polymer or derivative with a syn- 
thetic polymer and/or comprise a graft copolymer of the 
synthetic polymer on natural polymer or derrvative. 

ro a. A method according to claim 6 or claim 7 in which at 
least 80% by weight of the particles are insoluble, swellable 
particles of cross linked polymer. 

9. A method according to any of claims 6 to 8 in which the 
15 synthetic polymer is derived from a water soluble non ionic 

monomer, preferably acryiiamide, with a water soluble ionic 
monomer. 

10. A method according to claim 9 in which the ionic 
20 monomer comprises an ethylenically unsaturated sulphonate 

monomer. 

11. A method according to claim 7 in which the particles 
are formed by copolymeriang acrylamide with acryOc acid 

25 witti allyi sulphonate and/or 2-acryiamido-2-methyl proponic 
acid (preferatrfy all as sodium salts) in the presence of a 
starch or starch derivatrve. 

12. A method according to any of claims 6 to 12 In which 
30 the particles are made by gel polymerisatfon followed by 

comminution in a liquid medium. 

13. A method accordSng to claim 6 in which the polymer 
has been made by reverse phase polymerisation of droplets 

35 of aqueous monomer mixture in a water-immiscible liquid 
and the particles are substantially spherical. 

14. A prepasted sheet material carrying a coating on one 
surface formed of ^bstantialty dry, unswoHen polymer par- 

<o tides, characterised in that the particles consist of water- 
soluble and/or water-swellable syntiietic polymer and sub- 
stantially an the particles have a particle size greater than 
20 microns. 
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